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Abstract: Text detection in images or videos is @mportant step to achieve multimedia content retrg. In this paper, an
efficient algorithm which can automatically detedipcalize and extract horizontally aligned text images (and digital videos)
with complex backgrounds is presented. The propoapg@roach is based on the application of a coloduetion technique, a
method for edge detection, and the localizationtekt regions using projection profile analyses aiggometrical properties.
The outputs of the algorithm are text boxes withsamplified background, ready to be fed into an O@Rgine for subsequent
character recognition. Our proposal is robust wittespect to different font sizes, font colors, larages and background
complexities Text recognition and analysis includemny applications such as: license plate recogmitj sign detection as well
translation, helping tourists and blind persons tnderstanding environment, drawing attention of aider, content-based
image search and so on. Locating text in case ofiation in style, color, as well as complex imagadkground makes text
reading from images more challenging. In this pap#ve various techniques available for detecting aretognizing text are
explained, finally a hybrid approach using segmetitan explained which can improve the qualitativextere analysis among
other techniques.
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. INTRODUCTION

In a society driven by visual information and wikie drastic expansion of low-priced cameras, visgmhniques are more and
more considered and text recognition is nowadayasta changing field, which is included in a larggestrum, named text
understanding. The classical OCR systems are maibta to recognize such text, as they are basideltygned for bi-level text
with a resolution of more than 150 dpi, typicallytained using at scanners. Several research wepkstron made to detect text
regions from natural scene images, more robuse#fiedtive methods are expected to handle variatidrseale, orientation, and
clutter background. Algorithms for detection anatagnition of text. However, these works are ofterected towards the
implementation of front-end image processing meshiadorder to enhance the image quality and pabssatigh classical OCRs.
As indicative marks in natural scene images, tekbrimation provides brief and significant clues fmany image based
applications such as scene understanding, conssatshimage retrieval assistive navigation and aatiergeo-coding. To extract
text information from camera-captured document iesa@.e., most part of the captured image contails organized text with
clean background), many algorithms and commergttal character recognition (OCR) systems have lleeeloped.

It used texture flow analysis to perform geometgctification of the planar and curved documentsfgomed topic-based
partition of document image to distinguish text,itwhspaces and figures, Different from documentgesa in which text
characters are normalized into elegant poses ammepresolutions, natural scene images embed nieathitrary shapes, sizes,
and orientations into complex background. It is @sgible to recognize text in natural scene imagestty because the off-the-
shelf OCR software cannot handle complex backgronteiiferences and non-orienting text lines. Thus,need to detect image
regions containing text strings and their corresiiom orientations. Although many research effodsenbeen are expected to
handle variations of scale, orientation, and ciuteckground.

Texture analysis system consists of mainly fougesatext detection, text localization, text exti@g, text recognition. We can

use these stages text detection, localizationgatrdction where text detection consists of deteatidn of the occurrence of text
in image, Text localization is the process of deiaing the location of text, shown in figure 1.

Text Text Text

localization extraction recognition

Figure-1 Basic block of text analysis

Usually extraction of different texts can be doseng segmentation. So in text extraction staggakbcomponents in images
are segmented from background. After, the extratdgtiimages can be converted into plain text us$h@R technology. Now
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with the help of text extraction and detection fravatural images, which coupling of text-based d@ag-technologies and
optical character recognition (OCR), is now recagdias a key component which is present in theémsag

But as we know that, text characters containedmages can be multicolor or gray-scale value withalde size, low
resolution, and embedded in noisy backgrounds. Maiperiments done on text recognition by applyiogwentional. OCR
technology directly it leads to decrease rateeobgnition. Therefore, for efficient detection as@ymentation of text characters
from the background is necessary to fill the gafwvben images and the text input of an OCR systeeviéus methods classified
into top-down methods and bottom-up methods. In @own approach algorithms first detect text in ie@gnd then segment
each of them into text and background. In bottonapproach after segment images into regions amdgtap character regions
into words. The recognition performance therefelees on the segmentation.

As | explained earlier for detecting text from rratuimages have many methods. Here we consider regjypn based [1]
component based method.

Now text detection and localization methods carcdtegorized into two parts: region-based and cdedezomponent (CC)-
based both are based on segmentation finally wiitdbe the method for text extraction and recommit

A region-based segmentation method for text detectn consists of following stages:
1. Text detection to estimate text existing confideimckcal image regions by classification,
2. Text localization to cluster local text regionsainéxt blocks,
3. Text verification to remove non-text regions forther processing.

And a connected component (CC) based segmentatiorethod consists of following stage:
1. CC extraction to segment candidate text comporfensimages;
2. CC analysis to filter out non-text components udiagristic rules or classifiers;
3. Post-processing to group text components intolikadaks (e.g., words and lines).

These paper methods are categorized accordingithwéthnique will be used for detection and lazation. That is CC based
method and region based method. These methodom@amentary to each other. If we merge this teqpmmiwe get the robust
output called hybrid approach. Remaining sectioarages as follow Il Techniques/Method for text détan and localization Il
Proposed Work IV Simulation Results V ConclusionPditure Scope.

Il TEXT DETECTION METHOD S

For detecting text from natural images have manyhote Here we consider only region based and cdadezomponent
based method.

1. Aregion-based method:

It consists mainly following stages:

» Text detection to estimate text existing confideinclocal image regions by classification
» Text localization to cluster local text regionsoiriéxt blocks
» Text verification to remove non-text regions forther processing.

This new approach to accurately detect text inrcmi@mges possibly with a complex background. Thi®@thm is based on
the combination of connected component and texeatire analysis of unknown text region contounstfFdescribe color image
edge detection algorithm to extract all possibie églge pixels. This algorithm is mainly based aliofving properties of text

1. Contour gradient
2. Structural information
3. Texture property

Colorimage edge detection
algorithm

Connected Component
analysis

Construct candidate text
region and classify non-
text region

Verify candidate text region

Expectation maximization
algorithm

Figure-2 Region based algorithm
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2. A connected component based method:
It consists of following stages:
» CC extraction to segment candidate text comporfemts images
» CC analysis to filter out non-text components ugiegristic rules or classifiers
» Post-processing to group text components intolikedks (e.g., words and lines)

This algorithm has following stages to detect ahlized text from natural scenes images.

Text Localization:
Text recognition is generally divided into four [s$e detection, localization, extraction, and redtigm. The detection step
roughly classifies text regions and non-text region

Text Region Localization
In this approach, the edges are considered a veppritant portion of the perceptual information @mitin an image.
Mathematical Morphology is a topological and geatoet based approach for image analysis.

Let Snn, denote a structure element with the size m x rerevtm and n are odds and larger than zero apddenote a gray-
level input image. According to the definition of Sthe smoothing, dilation, erosion, closing, openiagd other operations are
mathematically represented as:

Smoothing operation:
m/2

B ()= — ) Tty +)5ual)
L e 1
Dilation operation:
Ix,Y) 8 Sma = Max -0y _}‘}Sm‘n (i:j)
il £mf2 )i £nj2 2

Erosion operation:
1(x,Y) 8 8y =max [(x =i,y = /)Spa (L))
Msmpll=n2 3
Closing operation:
I(x, }’) *Smn = (f(x,}’) © Sm,n) 0 Smn

Opening operation:
I(I-J’] 0 Smn = (1(x,y) 6 Sn) B Sm,n

Using the above operations, boundaries are dete€tezh the algorithm is tried to find out the cocteel components in a
binary image using Connected Component LabelindnatketThe threshold value is obtained using thetfangiven below:

Thresholding operation:

_ (255, if(1(xy))>T
T(I(x,y]] [D, otherwise

From the threshold image, a connected componeantitdm is performed and to find the labeled regiohgonnected pixels
which have the same value.

Input image
Text Localization

Boundary Detection using

Morphological operations

Text Labeled connected
components detection

Output binary Image

Figure-3 Connected component based approach
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1. PROPOSEDWORK

In region-based methods, there are some drawblaelstieed of operation is comparatively slow; thégomance is sensitive
to text alignment orientation. For CC-based methbdsannot segment text components accurately withdor knowledge of
text position and scale 2) designing fast and bidiaonnected component analysis is difficult sitloere are many non-text
components which are easily confused with textsnndmgalyzed individually. To overcome these difftmd from region based
and connected component based methods | have gedetonew approach known as hybrid approach. Tdascbmplementary
advantages and disadvantages of both methodsdatd&ection and recognition for obtaining bettatput.

So the proposed work is hybrid approach [1]. Int thhave used both methods region based segmeamtatid connected
component based segmentation.

Inputimage
Gray scaleimage

Capture text information

Define different sub region

Extract text descriptor
Wallboost classifier
Posterior probability & calibration
Pixel confidence & scale value
Final Pixel text confidence & scale value
Weighted arithmetic & geometric mean
Final text confidence & scale value

Apply binarization algorithm

Calculate component neighborhood graph

Perform textline than word line partition

Built component tree with MST

Pass through unary classification thresholds

TEXT LOCALIZATION

Figure-4 Hybrid approach

Description:

Here | give input image which converted to graylesd¢hen apply tree region detector to get the textfidence using Wald
boost classifier. Then using posterior probabitigfculates the text confidence and scale map. Al confidence and scale
map to get the final text confidence and scale nuging scale map image segmentation will be peifagmFor labeling the
component with CRF model we use text confidencenTdpply the minimum spanning tree for clusteriomponent. Then apply
line/word partition to get the localization of text

Performance Parameters:

Mainly three performance parameters are used tortrepsults practically recall, precision, and éaédarm rate, in which recall
and precision rate must be 100% ideally or as hgypossible and false alarm should 0% or low asilples These all parameters
are defined as:
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correct detects
" correct detects + missed detects

correct detects
carrect detects + false alarms

Precision =

False Alarms
False Alarm Rate = =—————
Correct Detections
2 ) 1
— metric =
05~ 05

precision = recall

V. SIMULATION RESULTS

Volume-2, Issue-7, July-2015

Hereby the implementation results for proposed @ is there in which different kind of text imaggh blurred, complex
text as well as complex background, also with défifé alignment of text image are simulated usingTMAB tool.

The result shows the detection text successfultii sdme enhanced result.
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V. CONCLUSION

From this summary we clarify that the best methtmrdéxt detection and localization is the hybridpooposed approach which
over comes most of the disadvantages of preseatitims. In existing algorithm region based texteddon techniques the text
will be detected and localize be texture analygifinding region, Due to that detection and locatiian accurately in presence of
noise as well. In Connected Component-based afgoritirectly segment candidate text components e etbtection Having
lower computation cost and the located text comptmean be directly used for recognition. In regi@sed algorithm speed is
relatively slow, and the performance is sensittvalignment and orientation of text. For Conned@aanponent -based algorithm
we cannot segment text components accurately withdor knowledge of text position and scale andigieing fast and reliable
connected component analyzer is difficult sincedhsre many non-text components which are easifyused with texts when
analyzed individually. so in the proposed hybrigagithm these two methods are get merged to gebéfter output. From above
experimental result it is clear that we can achidee.

VI. FUTURE ScoOPE

The proposed hybrid approach also having some drelegblike method fails on some hard-to-segmenstartd Speed still
need to be increased. So the PG scholar may warkei@wome these drawbacks as a future work.
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